Status of genomic imprinting in epigenetically distinct pluripotent stem cells.
Mouse epiblast stem cells (EpiSCs) derived from postimplantation embryos are developmentally and functionally different from embryonic stem cells (ESCs) generated from blastocysts. EpiSCs require Activin A and FGF2 signaling for self-renewal, similar to human ESCs (hESCs), while mouse ESCs require LIF and BMP4. Unlike ESCs, EpiSCs have undergone X-inactivation, similar to the tendency of hESCs. The shared self-renewal and X-inactivation properties of EpiSCs and hESCs suggest that they have an epigenetic state distinct from ESCs. This hypothesis predicts that EpiSCs would have monoallelic expression of most imprinted genes, like that observed in hESCs. Here, we confirm this prediction. By contrast, we find that mouse induced pluripotent stem cells (iPSCs) tend to lose imprinting similar to mouse ESCs. These findings reveal that iPSCs have an epigenetic status associated with their pluripotent state rather than their developmental origin. Our results also reinforce the view that hESCs and EpiSCs are in vitro counterparts, sharing an epigenetic status distinct from ESCs and iPSCs.